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^ Mention reiates to a — - * ^ " * 

n0vel ,s U hstituted -nosine ^ ^ 

Th e invention provides a method for 

• Privative* of the formula CD 
2-substituted adenosine derivative 

NH 2 



R 1 



MTV m 



HO 



110 OH 



K.nvi aroup which has one or 

a alkvl Ce.g. methyl, ethyl, n * r 

.kicH .U..ing — » » 

„ rt uUH«. d«l«iv. of *• «-»>* (ll> 
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, „;„., ns defined above, R" is a ribosyl 

wherein R has the same mining a, 

.wdroxvl urou,.* uro respectively pro- 
group or a ribosyl „rou P whose hyUroxyl B r | 

tccted by a protective group [such as an al.yUdene R rou P Co., 
iso . pIop yUdene. ethox^thyUdene, etc,, an araUylldene group 
C „ .enz.lidene, parachlorobenzylidene. etc.), carboxylic acid 

. „ vl vaieryl, benzoyl, toluoyl, etc.) 
acyl group (e.g. acetyl, propionyl, vaieryl, 

r e B benzyl, trityl, etc.)] «d A is halogen 
and an aralkyl group (e.g. benzyl, ...... 

u fluorine and iodine, a group which is 

such as chlorine, bromine, fluorine 

represented by the formula -S-r' wherein R is hydrogen, an alkyl 
gr0U p such as methyl, ethyl, n-propyl, iso-propyl, etc., or an 

ch as benzyl, phenethyl. etc., and a group which 
aralkyl group such as benzyi, P 

. lkrl „ „ - — - d n i! - ln " tcr 

ribosyl gTOup. 

u «i* .His ..-»—«— 

<») » — - — - i,h "™°": 

„u u i. - » - — 11 01 * 1 ' 0h0 

„„U. Such - — U I- — '» P " P " tU " ° £ 7 t 

* ohnut 30 to about 200 C, 
The reaction generally proceeds at about 30 t 

o t. + ?nn°r In some cases, it is 
favorably about 100° to about 200 C. 

;« a <Pflled vessel under 
preferable to conduct the reaction in a sealed 
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, nre ~ur<> Suitable nolvcnto ^rc wator, 
heating and pressure . ^ ■■■ 

Th e aoove ruction direati, sivoa a 2*-U««- 
adeaoaine derivative (X) ■*» • 

al a 2,6-diaaaa.ituUd MM " " 

M „. pr a,ea t ed ri.o.,1 8 r«u, or a ri^i S-p V*"" 
J„ a.i a-,, —a ^ a- - 
wm re »aia « *. ^ ^ ^ 

ration. - — P— — ~ r^Udane 

„ AO i,,.., P 0 r example, <i ,^ v-»j.«sj 
hv _ er se known procedures. 

by £er se k oups 
(e.g. isopropylidene, benzene, etc.) 

heatirgUor instance, at about 5 0* to 70-0) under ac 

o+ nH of about 1.5 to about 
conditions (for instance, at pH of 

+v,o T-ihosvl group may be easily 
and the benzyl group in the nbosyl g 

Pd bv oer se known cata^tic reduction, 
removed by ]>er s_ filtered, con- 

The reaction mixture is , for examp 

, from a suitable solvent to 

centrated and recrystallized from 

• 90 late the desired end product in a high purity. 

The end product of this inv „ Mired 
, f the free base and, if required or desired, 
in the form of the free accep table. 

, j their pharmaceutically accept 

aay be converted into their p 

u oc the hydrochloride, sulfate, 
acid addition salts such as the hy 

* .t, bv conventional procedures, 
citrate, etc. , by derivative s thus obtained 

The 2 . S ubstituted adenosine denvati 

and have a prolonged coronary dilatory 
are novel compounds and h P pharffiacolo gical 

.4 v.<rT^tensive action, noreovc* , 
action and hypotensive 

, f these 2-eubstituted adenosine derivatives is 
activity of these c o 
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v.fon+iftilv greater as comcarcd with 
prolonged and substantially great, 

o *~ well as other adenosine derivatives, 
adenosine joer se as well as oww 

4. _ MM unrfq arc also substantially 
Additionally, the present compounds 

free of side-effects. 

The starting material of this invention, 2,6- 
dis uhstituted nebularine derivatives (II), is also novel, 
which can be obtained by converting the 2-substituted 
ir .osine derivatives of the formula (III) 



OH 

rr N ^. (in) 



R i>vS/ 

2 



a 



.herein a 1 and R 2 ha,e the — - ^ Mn ' 

„ the .o»p.uhds (II) WBES1 cowr.nU.nal «a». 

When all the hydr.xyl groups in the group a in 

«. ...pound (III) an. not protected, the reining non- ^ 
p „ t e.t.d hydros groups «ust he proteoted „ith the ahove- 
descr ihed pr.te.tlve groups, - then, the hydroxyl group 
„ position of th, purine nu.leus Is substituted „* 
the group A by ESS 52. ..ne.nti.nal methods. 

w ottein the ...pound (ID herein the group * is a 

4 „ mi) is for instance subjecteo. 
halogen, the inosine derivative (III) is 

l ion . —ting agent such as phosphorus oxyhal.de ( e. 
Idphorus o^chloride, phosphorus oxybromide, 
phoryl chloride), phosphorus halides (e.g. phosphorus 

•„ ete ) or and thionyl halide (e.g. thionyl 
pentachlorxde , etc.), or an 

j„ , in the presence of an acia 

chloride , thionyl bromide , etc. ) in ™ F 
Iptor suoh as pyridine, tri.thyla.ine, d,othylaniline. 
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diethylanilino, or Vilanoier-Huock ro.-«««t | A. Vi.lstn.icr 

and A. Haack, Ber. 60, 119(1927)1. 

To obtain the 6-merca ? to derivative, for instance, a 
phosphorus sulfide such as diphosphorus pentasulf ide , 
tetra P hos,horus heptasulf ide , etc., is allowed to react 
with an inosine derivative (III) in the presence of an acid 
acceptor such as pyridine, trimethylamine, trie thy lamine , 
etc Reaction of an alkyl halide (e.g. methyl iodide, 
ethyl bromide, propyl bromide, etc.) or aralkyl halide 
(e g benzyl chloride, phenethyl bromide) with the 6- 
ffl erca P to derivative gives the 6-alkyl or aralkyl mercapto 
derivative. 

The above 6-mercapto derivative, or 6-alkyl or 
aralkyl'mercapto derivative is subjected to oxidation, by 
Ser se conventional methods, for instance^ allowed to 
react with an oxidating agent such as hydrogen peroxide, 
chlorine, etc., whereby thore is obtained the compound (XI) in *i* 
A is a group represented by the formula -30^ wherein 
R 4 and n have the same meaning as defined above. 

After the above introduction of the group A, the 
protective groups of the ribosyl group may be removed. 

2-Substituted inosine derivatives (III) are also new 
compounds. These compounds are obtained by reacting an 
imidazole derivatives of the formula (IV) 

0 

(IV) 



f; 
«! 
■>.< 



5 
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wherein R 2 has the same meaning as defined above , with an 
ester of a carboxylic acid of the formula (V) 

K l C0OH ( v ) 
wherein R 1 has the same meaning as defined above, in the 
presence of an alkali metal alcoholate. 

The ester is exemplified by alkyl (e.g. methyl, 
ethyl, n-propyl, iso-propyl, n-butyl, n-amyl, etc.), aryl 
(e.g. phenyl, naphthyl, etc.) or aralkyl (e.g. benzyl, 
etc.) ester of the carboxylic acid (V). Such an ester 
is used in the proportion of not less than an equivalent 
relative to the imidazole derivative (IV), and is desirably 
used in an amount of about 5 to about 10 mols relative to 
the imidazole derivative (IV). 

Examples of the alkali metal alcoholate include 
sodium methy late , lithium methylate, sodium ethylate, 
sodium methoxyethylate, potassium tort. -buty late and the 
like. It is expedient to employ the alcoholic solution 
of alkali metal alcoholate which is obtained by reacting 
an alkali metal with a large excess of alkanol. It is 
desirable to use at least about 10 equivalents of the 
alkali metal alcoholate relative to the imidazole deriva- 
tive (IV). This reaction advantageously proceeds in the 
presence of a suitable solvent. As the solvent . for 
example , alkano* such as methanol , ethanol , propanol , 
2 - me *thoxyethanol. 2-ethoxy ethanol and the like are advant- 
ageously used. The ration may .... ucoolomtod by heating 
the reaction system to a temperature near the belli* point 
of the solvent used. The resulting 2-substituted inosine 
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de Hvative (III) substituted by, a, 2-position. the phenyl group due 
to the ester of the carboxylic acid (V) can be easily recovered fro™ 
the reaction fixture. For instance. 2-substituted inosine derivative 
(III) may be isolated in high purity and in good yield by the step 
of neutralising the reaction mixture, concentrating it and recrystalli- 
zing the resulting crude crystals from, for example, water or 

aqueous alkanol and the like. 

in the following references and examples, the relationship 
between part(s) by weight and part(s) by volume corresponding 
to the relationship between gra»(s) and milliliter(s) . The referen- 
ces relate to the production of intermediates and starting materials 
of formulae 11 and III. whereas the examples relate to the prepar- 
ation of formula I compounds from formula II compounds. 

Reference 1 

In 400 parts by volume of 1.2W sodiua. methylate is 
diS solved 12.7 parts by weight of 5-amino-l-> -D-ribofuranosyl- 
4-imida*ole carboxyamide (hereinafter referred to briefly as 
MCA-riboside) and 20 parts by volume of ethyl benzoate is added 
dr0 pwise under reflux and stirring. The mixture is heated under 
reflex for 4 hours and poured into 500 parts by volume of xce- 
water. The mixture is adjusted to P H 3 with concentrated hydro- 
cele acid and. then, allowed to stand for a while, whereupon • 
S 2 parts by weight of colorless needles of 2 -phenyl inosine are 

„.o , M o. rul 22 = -13.0° (C-1.0. O.lN-NaOH) 
obtained, m.p. 225 -230 C. I u J D 

Ultraviolet absorption (mp) 

V H2 261 (£ - 12.700), 289 (£ - 13,900) 
A max 

A PH13 ( £. 27.000). 264 C I ' ".800). 283( £=13.400) 

A max 
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Elementary analysis C(*) H(*) N(#) 

Calculated for C 16 H l6 N 4 0 5 55.81 4.68 16.27 
Pound 55.26 4.63 16.20 

Reference 2 

To 200 parts by volume of 2-methoxyethanol dissolving 
10 parts by 'weight of metallic sodium are added 10.0 parts 
by weight of AlCA^riboside and 15 parts by volume of ethyl- 
p-methoxybenzoate , and then the reaction mixture is heated 
under reflux for 30 minutes. After 

cooling, the reaction mixture is poured into 400 parts by 
volume of water and adjusted to pH 7.5 with concentrated 
hydrochloric acid, whereupon needles of 2- (p-methoxy phenyl) - 
inosine are obtained. The crystals arc washed with 100 
parts by volume of water, and are left standing overnight 
at 70°C over phosphorus pentoxide. The yield of the 

product is 11.2 parts by weight, m.p. 242'C (decomp.) 

Elementary analysis C(#) H(*) H(*) 

Calculated for C 17 H l8 N 4 0 6 - 53.26 5.00 14.62 

& 2 0 . 

Found 52.72 4.97 14.46 

Ultraviolet absorption 

Q 0.1H-HC1 300 m]J (c =19,900) , 264 mu 
•^Vmax r 

oO.lN-HCl 237 mu,0 H 2° 299 mu (£ =18,800) , 
A min " " /".max 

259 mu (£ =13,000) Q H 2 0 235 n °^ M(B 285mu 

A min 

(£, =15,800), 267 mu, 248 mu (t*19,100) 
^0.1N-NaOH 2g0 y K 22Q mu. 
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In 250 parts hy volume of pyridine is. impended 52 
parts by weight of 2-(p-methoxy phenyl) inosine , and thereto 
250 parts by volume of acetic anhydride are added 
dropwise. After stirring for about 2 hours at room temper- 
ature , the reaction mixture is dried up under reduced 
pressure. The residue is dissolved in 500 parts by volume 
of chloroform, and washed with 0.1H hydrochloric acid, % 
by weight of aqueous solution of sodium bicarbonate 
and water in turn. The chloroform layer is dried over 
anhydrous sodium sulfate. To the chloroform solution are 
added 15 parts by volume of dime thy If ormamide and 45 parts 
by volume of thionyl chloride in turn, and the mixture is 
heated under reflux for 3 hours. The mixture is concent- 
rated to dryness under reduced pressure, and the residue 
is dissolved in 250 parts by volume of chloroform. The 
solution is washed with water, 0.1N hydrochloric acid 
and 5/. by weight of an aqueous solution of sodium bi- 
carbonate in turn, and the chloroform layer is dried over 
-anhydrous sodium sulfate. This solution is adsorbed on 
column chromatography with silica gel (500 parts by weight 
of silica gel), and is eluated with 2,000 parts by volume of 
chloroform containing 2* methanol. The eluate is concent- 
rated to dryness under reduced pressure , and the resultant 
is ■ recrystallized from 100 parts by volume of methanol, 

whereby 61 parts by weight of colorless needles of 2- 
(F -methoxyphenyl)-6-chloro-2',3',5'-tri-o-acetylnebularine 

are obtained, m. p. 134.5°-135.5°C 
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cl<A) K(#) H*) clW 
Elementary analysis Ml t ^ 7 °> 

Calculated for C^H-^OgCl 

52.23 4.47 10. 80 S - Q> 
52.26 4.62 10.73 6.65 

Found 

Ultraviolet absorption 

■JMOOH 240 m u (E =14 , 200), 295 op (£=20,600), 
A max r 
312 mu =21,000) 

Reference 4 

Fro m 5 parts by weight of - AICA-riboside , 180 parts 
by volume of IN sodium mcthoxye thy late and 9 parts by 
weight of -thyl 3, 4, 5-tri-mothoxybonzoate, are obtained 
2 3 parts by weight of needles of 2-(3,4,5-tri- m et h o X yphenyl)- 

. eimiiar to that described in Reference 1. 
inosine in a manner similar to tna 

m - ? ' 21 °° C ' , cW H(« «W) 

Elementary analysis 

Calculated for C^ 22 N 4 0 8 -H 2 0 50 . 44 5.35 1 2.38 

50.21 4.85 11-96 

Found 

Reference 5 

in 200 ports Py vol-- of pyrldlr. aro dissolved 25 
^ w ^ of 2 -(^-^^ ra l,i— . and tnoroto 
ar, added 200 parts by of actio anhydrldo. 

ift „ surra* f« 2 Hours at roo. to»poraturo, too 

, j j^ce ard the residue 
motion sdxtux. ia oonoontratod to drynoss, and 

u disoolvod in 300 parts by voXono of omorofor.. o 

. j n IN hydrochloric acid, 3,« 
chloroform layer is wasned with 0.1N hy 

■solution of sodium bicarbonate 
by weight of an aqueous solution 

! ln turn ard the chloroform layer is dried up. 
and water in turn, ".u 
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■ „i~. ft ived in 600 t*rto by volume- of pyrldin 
The residue is dissolved in ° 

a * —to u added 60 ^ ,y v,,u,,t or 

wate , After stirri,* for 3 .ours , a pr-P^o 
rated The precipitate is dissolved in chloroform, the 

oduet is filtrated and, th< : re,idue is concent- 
insoluble product is 

ov,^ i<- dissolved in 300 parts oy 
rated to dryness and io dissox 

+ u nnol The mixture is added to 150 parts 
of 50* aqueous methanol. volume of 

by volume of 2B sodium hydroxide and 2, P-t. by 

, .tirred for 20 hours at room temperature, 
ethyl iodide, and stirred* 2 _ ( ^ thoxyph enyl)- 
whereby 13 parts by weight of need 

6-ethylthionoc.ularine -p. - ■ ^ ^ 

Elementary analysis 

Calculated for C l9 H 22 N 4 0 5 S 54.54 5.28 3 39 

54.13 5.13 13-07 

Found 

F.Y?.m plc 1 

-p uridine is dissolved 3.2 
in 32 parts by volume of pyridine 

.arts by weight of 2-pheny lino sine, followed 

.arts by volume of acetic anhydride, 
hv the addition of 16 parts Dy vu 

♦ la stirred a* 50-0 for 5 hours an* concentrated 
Ihe „i»ture as starred ^ ^ 

19 aU ° tal3 are recovered by filtration 

separate out. The crystals 

a ^.m pthanol, whereupon 3.o« P* 1 
-crystallized from etn n _ o „ acetyL . 2 . p h ei vyl 
of colorless crystals of 2' ,3 .5 

inosine are obtained. 
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cKO WW) 

Elementary analysis 

Calculated lor 0 2 ^ 22 rf 4 O e 

56. OD 4.50 11.60 

Found 

r„l 25 — 16 5' (0.1.02, diraethylforaamide) 

W »' ' .... ]0Ji 5 0H ,00 „ (£ ,12,200) 

Ultraviolet absorption : AjTi > uu f 

U 20 parts by vol™, or chloroform there are 
! 5 part by volume ot imWltvm*** <- 5 *"' t3 bJ 
voM . of thionyl chloride. TKC « *• ° W 

tor 30 ninu.es , at the end of which U.e 6 parts by «cl 8 ht 
of t he above 2 .,,., 5 .-trl-o-aoot y l-2-pho.oyUhoalh, la added. 
T he ^uxa is toiled tor 1 hours and, then, concentrated 
t, dryness. The concentrate is dissolved in 200 parts 
w volume of chloroform ahd .ashed with 100 porta by 
vo lu«e of water, the chlorofor. layer is concentrated 
t0 dryness and, under coolly, the syrupy reaidu. i. 
solved in 500 parts by volume of ** methanolic a^onia. 
T h, solution is allowed to stand in a refrigerator for 20 
hours and, than, concentrated to dryness, .he residue is 
recI7at allis.d fro. methanol to obtain 3.5 parts by wc«h« 
^a yellowish needles, of 2 -phenyl-6-rhlor,nobulari„e 

--v-v™ ™' s CW) hw «w «(*) 

Eleacntary analysis 

Oaloulatod for C 16 H l5 » 4 0 4 01 52.92 4.17 ». « • 

52.82 4.09 15.58 9.5 
Found n rn ar 

• v* nf 5 nhenvl-6-diloronobularine r.nd 150 par 
Two parts by weight oi 2-phcnyx o-w. 

v. -i,-, mi pu to clave 

i-u -v-iMr^a arc hen tea m n-i 

orV, -ii^thanolic azi^ou** >** 
by volume of 2U- w" l -'» 
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at 1S0°C for 5 hours and, after 

t(nn mixture is concentrated. The con- 
cooling, the reaction mixture 

228°-230°C. 

The [a ]„ and ultraviolet absorption spectrum of this 
pr0 duct are in agreement with those of product obtained in 
Example 2. Mixture-melting with the product of Example 2 
results in no melting point depression. 

Example 2 

In 2 00 parts by volume of pyridine is dissolved 

3 145 parts by weight of 2 

• . followed by the addition of 7.5 parts by 
2-phenylinosme, foliowea ay 

weight of phosphorus pentasulfide and 0.3S 

, . of water Under stirring, the mixture is 
parts by volume of water. 

Th» -reaction mixture is concent - 
refluxed for 6.5 hours. The reaction 

j «^»«sure and 300 parts by 
rated to dryness under reduced pressure an 

extraction with 200 parts by volume of chloroform The 
chlo roform layer is washed with water. 0.SN hydrochloric 
acid and water in the order mentioned, dried over anhydrous 

. . 170 oa rts by volume of 20% 
the produced sympy residue, 120 parts 

•„ *AA*A The mixture is allowed to 
methanolic ammonia is added. 

• w» B a refrigerator and, then, a concentrated 
stand overnight in a rerriger 

uh*reuoon a colorless powder separates 
under reduced pressure, whereupon 

Tne powder is recovered by filtration and recrystalli.ed 
f rom 300 parts by volume of water. The procedure gives 
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, nale yellowish needles of 2-phenyl- 
1.576 part by weight of pale yel 

6-mercaptoinosine. m.p. 180 C. ^ ^ ^ ^ 

E "rrC S H N O.S'HjO 50.78 4.79 U.« 

Calculated for C l6 V« 4 2 ^ ^ ^ ^ ^ 

Found 

r ,25. , 5 9 ° (C=0.87, dimethylformamide) 
Ultraviolet absorption: 

V .1N-HC1 324 nv (£=22,700), 253 mp, 
/A max 

V 2 0 324 ^ (f =24,900), 251 -np; 
A max t -tool 

.O.lN-NaOH 312mH (£= 18,900). 262 ^(t-". 3 

A max sodium hydroxide is 

in 30 parts by volume of 0.1N 
, A , 134 part by weight of 2-phenyl-6- 
dissolved 1.134 P olecu ie of water), folded 

.ercaptoinosine (containing 1 molecule 
bythe addition of 0.48 part by weight of 

1 narts by volume of ethanol. 

stirred « ">°» tes»tritur. 

■ 1,... » o«"» eJ - ™ P " rfP '"" 
— „ 4 „ OT ,e.m». fro. » P»" 
covered * ««— - ~ „ M4 ^ by 

„ „,« .1 .«-■ The procedure 8 r 

m.p. 205°C. c ^ H(%) Nt%) s( %) 

elementary analysis ^ ^ 8 . 56 

Calculated for C 17 H 18 H 4 4 ^ ^ ^ ^ 

^ ?ht cf2-phenyl-6-methylthioinosineis 
To 0.5 part by weight of 2 p 

, „ «f 20% methanolic ammonia, and 
> iM S p.,«e * « ^ f „ „ h „re. 
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C(%) 


H(%) 


N(%) 


55.97 


4.99 


20.40 


55.72 


4.81 


20.30 



• rt ,«L*ture L< concentrated to dryness 
the reaction mixture i» 
After cooUng, tnc 

»d the residua is reclaimed from 30 parts by 

volume of water, me P 1W 
adenosine. m.p.22S°C-228°C. 

Elementary analysis 

Calculated foT C 16 H 17 0 4 N 5 

Found 

Mass spectra iC^O^^ : 

t *U3 270, 226, 

m/e= 343Cmolecular ion peak), 326, 313, 

240, 224, 212, 211, 195. 104 

Example 3 

nf 2-fn-methoxyphenyl)-6- 
A mixture of 15 parts by wexght of 2 (p 

j i en narts by volume of 20% 
„ v g.-tri-o-acetyl nebularine and 150 parts y 
chloro-2',3',5 trio vessel. 

• . i. heated at 180°C for 10 hours m a sealeo 
me thanolic ammonia is heated t0 ab0 ut 100 parts 

-i vture is concentratea w 
the reaction mixture ^ 
After cooling, the & ^ 

j «. _ left standing tor * 
by volume, and then is left 

£ouw . by - - 11 — * 

u ^i„mA of 50% methanol, wnereoy * 
3 from 1000 parts by volume of 50 ^ 

1 needles of 2- (p-methoxyphenyl) adenosine 
of colorless needles or l ^ 



m.p.250°C. 
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»(*•) N(%) 

Elementary analysis 

_ .I mo 54.63 5.13 18.76 

Calculated for C^l^^ 

54.67 4.97 18.35 

Found 

Ultraviolet absorption spectrum 
-)H 2 0 2M ^(£.W.»>). 289 ^(6=17.500) 
AnaX 274 ^(£=14,400), 306 na, (£ = 18,600) 

Example 4 

k* rt f ?-f3 4,S-trimethoxyphenyl)- 
To 1.3 part by weight of 2 

w volu « of .««« -I** » — • "" iln! d 

. mature the mixture is concentrated 
for 20 hours at room temperature, 

Fthanol is added to the 
to dryness under reduced pressure. Ethanol 

, ■ „ mm d into powder followed by 
residue and the residue is g*>und P 

v i 6 oart by weight of colorless crystals 
filtration, whereby 1.6 part oy 8 

? f3 4 S-trimethoxyphenyl)inosine 
of 2',3\5'-tri-o-acetyl-2-(3.4,> tr 

are obtained. 

of 0 4 part by volume of dimethylformamide 
To a mixture of 0-4 parv u 7 

• ht of thionyl chloride and 5 parts by volume 
1.1 part by weight of tnionyi 

tri .o-acetyl- 2 -(3.4.S-trimethoxyphenyl)inosine, and is 

* 7 hm,TS After being concentrated 
heated under reflux for 7 hours. 

the mixture is dissolved in 50 parts by volume 
to dryness, the mixture 

of chloroform. 

-.k «;o oarts by volume of aqueous 
After being washed with 50 parts oy 

u, *«™ layer is concentrated to dryness, 
solution, the chloroform layer 

• •_ m narts by volume of 20* 
The residue is dissolved in 20 parts by 

,■ ammonia and is heated for 8 hours at 180 C m 
methanolic ammonia, ana x 
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, , he reaction mixture Uconcoatrutoa to Urynoss. The 
eal ed vessel, .ho react T^e chloroform solution is subjected 

idue is dissolved in chloroform. The chlor 
t0 ^.chromato.aphy with ia parts by ^h - 
, k went of development : chloroform:methanol=9 . 1) , Y 
C the solvent of P is obtaine d as needles, 

u • ht of 2-C3 4,S-trimethoxyphenyl)adenosine 
by weight ot 

,».p.99 O -101 O C. 

CO) H W 1 J 

Elementary analysis 

51 57 5-*' IS. 83 

Calculated for C 19 H 23 N 5 0 7 

51.41 5.41 16-19 

Found 

Ultraviolet absorption spectrum 



1 H 2° 221 mu. 260 mu. 29S mp 
/ > max 



0 2 244 mp, 269 mu 
/\ nan 

Example 5 

ln SO parts by vol*»e of 30* methanolic a^nia is dissolved 10 
„ weieht of 2-(p-methoxyphenyl)-6-ethylthionebularine. and x. 
par ts by we.ght CP ^ ^ 

heated under reflux for 20 hours at 

simi lar to that described in Example 3, whereby 
by treatment in a manner similar 

~ » — - — — : ( ; ° M ;r „ w 

Elementary analysis 
20 54 68 5.13 18-76 

Calculated for C 1? H 19 0 5 n 5 



Found 

Ultraviolet absorption spectrum 

*\ H 2° 253 mu, 2 89 mu 
'A max 

A 0.1N-HC1 274 mu, 306 mu 
/\max 



54.48 5.12 18.78 
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,^r^M tn WHICH *VN KXCLUStVK 
THE EMBODIES OF TW WJBT ON * As r0LUVSs 

PROPERTY OR PRIVXUXJb lb CUI» 

. of a 2-substitutcd adenosine derivative 
A method for the production of a 



1. 

of the formula (*)> 




(1) 



HCH/ 



HO OH 



HO Utt 

u-^v, Via* one or more substi- 
.1 • .henyl group or a phenyl group which has 

alJ{yl ^ alko xy, 

j <v rt m the aroup consisting ol nx^rv, 

• a 2>6 ^ ubsUtu ted neoularin, 

which comprises allowing ammonia to 
derivative of the formula (XI). J- 



r 2 is a ribosyl group or a 
as defined above, R J 

— 1 — — ^ ~ ^ wa ^ .herein R> is »-gen, 
A is halogen, a group represented by 

, or -SO ^ wherein R i s hydroxy! group, alkyl 

al]cyl or aralicvl group or . ^ 

araUcyl group and n is an integer of 1 or , 

group, if -y, from the ribosyl group. 

• A m claim 1 wherein R 1 is paramethoxyphenyl. 
A method as claimed in claim 

n. 1 for the production of 2-phenyl 
» .rhod as claimed in claim 1 for ™ » 

• . . 2 phenyl-6-cKloronebul. *. with a^onia. 
adenosine which comprises reacts 

, A wherein 2-phenyl-6-chloronebulari« 
A method as claimed in claim 4 wherein 



2. 



3. 



c 
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secure with 20/5 methanolic ammonia, 
is heated under pressure witn 



6. 



8 



A as cUl— « <™» 1 £ " * Pr ° < "" :ti0r 01 '" PhC " yl 

« vldch ^ ~— 2 -^-^<'~ ° — - 

1 «M " «l^d in clAi. 1 for to P^ucion *■ 

r^Acttne 2 -Cp-methoxy phenyl )-6-chloro-2', 
phenyDadenosinc which comprises reacting ^ 

3 . >S .-tri-o-acetyl nebulari* with ammonia. 

A method as clawed in clai* 8 wherein 2-< P-thoxy phenyl) -6- 

neh^ is heated under pressure with 20* 

methanolic ammonia. 

«eth«typhenyl)ad«iosijw ~— »^^«—^- 

20% methanolic ammonia, 

thioneboUrine with ammonia. 

i w in claim 12 wherein 2-( p-mcthoxy phenyl) -6- 
u A method as clauncd in claim u. 

v n -..i, heated under pressure with 30* methanolic ammonia, 
ethylthionebularine is hcatco. unu v 




